Silkworm as a model animal to evaluate drug candidate toxicity and metabolism.
To evaluate the feasibility of using the silkworm as a model animal for screening drug candidates, we examined whether the lethal dose of cytotoxic chemicals in silkworm, Bombyx mori, were consistent with those in mammals, and compared the metabolic pathways of these drugs between silkworms and mice. The lethal dose levels of cytotoxic chemicals in silkworms were consistent with those in mammals. We examined the fate of model drugs, 4-methyl umbelliferone, umbelliferone, and 7-ethoxycoumarine, in silkworm larvae. The half-life of 4-methyl umbelliferone in the silkworm larvae hemolymph was 7.0+/-0.1 min, similar to that in mouse blood. In silkworm larvae, 4-methyl umbelliferone was conjugated with glucose, whereas in mammals it is conjugated with glucuronate or sulfate. These results are consistent with a previous report that UDP-glucosyltransferase catalyzes the conjugation of 4-methyl umbelliferone. The glucose-conjugation reaction of 4-methyl umbelliferone was observed in microsomal fractions of fat bodies isolated from silkworms. Furthermore, most umbelliferone and 7-ethoxycoumarine injected into the hemolymph of silkworms was eliminated through the feces in the glucose-conjugated form. These findings suggest that chemicals are metabolized through a pathway common to both mammals and silkworms: reaction with cytochrome P450, conjugation with hydroxylated compounds, and excretion.